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Abstract  
 
While digitization of music, particularly streaming services, has gained increasing 
popularity, it has also led to a steady decline in the revenues of recorded music industry. 
This is causing strong concern regarding a potential collapse of the music industry 
comparable to other print media industries such as newspaper and book publishing.  
However, recent changes in the music industry initiated by a resurgence of the live 
music industry are giving rise to some expectations for the survival and growth of the 
music industry. The parallel paths of increasing popularity of streaming services and a 
resurgence of live music suggest that these two dynamics are working together in a 
co-evolutionary way toward the sustainability of the music industry. 
This paper attempts to elucidate the co-evolutionary dynamism between the increasing 
popularity of streaming music and the resurgence of live music. 
An empirical analysis of monthly trends over the period of the last three decades in the 
US music industry by its sectors revealed that (i) the co-evolution between streaming 
and live music industries has functioned well over the last few years, (ii) the live music 
industry has incorporated a self-propagating function by assimilating innovations 
previously initiated by digital music, (iii) given the above co-evolution, the recent 
resurging trend in the music industry can be sustained, (iv) the advancement of digital 
innovations such as artificial intelligence, machine learning, fintech, virtual reality, big 
data, and social media by enabling such coevolution have transformed the live music 
industry into a “live-concert-streaming music industry” (LCSMI) that further enabling 
the participative creativity of its stakeholders. For these collaborative and cultural 
industries to function in harmony, trust between its participating stakeholders is very 
crucial. 
This analysis suggests the significance of a trust-based ICT-driven disruptive business 
model (IDBM) with a consolidated challenge for social demand (CCSD) for the 
development of cultural industries. 
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1. Introduction 
Music is an integral part of our societies all over the world. It is an art that strives to 
feed our soul and paint a canopy of emotions through songs (Stafford, 2010), and music 
has always been playing an inspiring role in our cultural activities. Music as an 
industry1 truly incorporates a wide-range of businesses. Digital music, which emerged 
in 2004, is considered to be premier example of digital innovation, having provided the 
music industry with new disruptive business models and new digital music products and 
services for consumers.  
The United States plays a leading role in the global music industry and has played a 
pivotal role in the development and consumption of digital music. 
Fig. 1 shows the magnitude of the recorded music industry2 in leading countries by 
their revenues in 2014 which represents the major input share in music market. This 
figure clearly demonstrates the leading role of the US in the global music industry, 
particularly in the digital music. 
 
Fig. 1. International Comparison of Music Industry by Revenues (2014). 
Source: Musically (Music Ally Data map, Global Music Industry Data on Sales.). 
 
The music industry has undergone huge changes recently. Although the digital music, 
particularly streaming services has gained increasing popularity, there is a steady 
decline in revenues of the recorded music industry. This has caused a potential 
impending collapse of the music industry similar to print media industries such as 
newspaper and book publishing. 
                                                  
1
 Music industry is defined as an industry selling compositions, recordings and music performances. 
Individuals and organizations operating within the industry include: (i) musicians (artists) who compose 
and perform music, (ii) companies and professionals who create and sell recorded music, (iii) 
organizations involved with and giving music performances, (iv) professionals who assist musicians with 
their music careers, (v) those who broadcast music, (vi) journalists, (vii) educators, and (viii) musical 
instrument manufactures.  
2 Recorded music only, live music not included. 
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Fig. 2 overviews the development trajectory of the US music industry over the period of 
1950 - 2015 by revenues of its different sectors: live music and recorded music. The 
recorded music consists of both physical and digital music (See Appendix 1 for the 
significance and implications of this data). 
 
Fig. 2. Development Trajectory of the US Music Industry by Revenues (1950-2015). 
Sources: RIAA (Recording Industry Association of America), Pollstar (Trade publication for the concert tour industry).  
 
In Fig. 2, we note that the US music industry has continued to develop except during the 
period of economic recession in the early 1980s. However, this increase finally reached 
its peak in 1999 and after the expansion of the Internet, it declined. The direct 
relationship between the widespread access to the Internet and decrease in the record 
music sales can be observed, apparently because the Internet has enabled everyone to 
allocate, listen, download and stream music for free. Digital music emerged during 2004, 
but it was also seemingly unable to become the savior of the declining music industry. 
Another issue is the lack of trust relationship between artists and music companies.   
Many artists seriously thought of being too reliant to and unfairly compensated by the 
record companies and digital music service providers and they shifted their focus 
towards concert tours as their primary source of income. 
In 2010, the continued decline in music industry revenues suddenly changed and turned 
upward largely due to the renaissance of live music industry3. The music revenues were 
increased by 15% between 2010 and 2013, and reached 30% until 2015. In recent years, 
live shows have become increasingly popular and valuable because live music is 
something fans cannot fully experience merely by listening to recorded or online music. 
Due to this shifting trend the balance of power in the music industry has also firmly 
shifted away from record labels towards the value chain of live music. Nevertheless, the 
value chain of live music is incredibly complex with its multiple stakeholders (e.g., 
ticketing, secondary ticketing, venues, booking agents, promoters, taxes and other 
                                                  
3
 The performances take place at clubs, music theaters, arenas, amphitheaters and local/regional music 
festivals. 
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expenses, etc.), with each taking their revenue share and such layers of complexity 
necessitate the strong trust relationship among the participants of this value chain. El 
Gamal (2012), demonstrated that rise of the spread of the Internet, suggests that it may 
be one possible explanation for such a shift seen by some as contrary to the recording 
industry’s interests. The internet has enabled even less-known artists to easily produce, 
market and distribute their music online building a solid fan base, whom they may 
attract and capitalize through their live concerts. The social media phenomenon and 
growth of online music communities have also contributed to the growth of the fan base, 
allowing the rising artists to easily connect through new digital marketing techniques 
for their already established acts. The author also pointed out another notable shift in the 
live music industry occurred with the widespread popularity of music festivals. 
Although it seems quite unlikely that live concerts could serve as the sole revenue 
stream for a viable music industry model, its rapid growth offers new valuable 
opportunities for the music industry (El Gamal, 2012). 
Depicting this noteworthy resurgence of live music, Fig. 3 reviews the details of the 
actors supporting this resurgence game in the digital music era. Fig. 3 also suggests that 
streaming music has been gaining popularity and demonstrating the sustainable growth 
by substituting the music downloading services. There has been observed a clear shift in 
the number of consumers who select streaming as a primary source of their music 
consumption contrary to all other formats of recorded music. With every other format of 
the recorded music industry declining, it seems that the streaming music could be the 
potential driving force behind the growth of the live music industry (Fly, 2016).  
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Fig. 3. Development Trajectory of the US Music Industry by Revenues (2004-2015). 
Sources: RIAA and Pollstar. 
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This pattern suggested that there could be parallel paths of sustainable growth in which 
the resurgence of live music may have a co-evolutional dynamism. The result would be 
a virtuous cycle between sustainable growth of streaming services and the resurgence of 
live music. 
In addition, the resurgence of live music can largely be attributed to its dependency on 
similar advanced digital innovations (Table 1). Another important factor is that music 
streaming services are gaining popularity despite the general declining trend in the 
music industry. This resurgence can also be attributed to the assimilation of the 
preceding digital innovations, particularly on those initiated by streaming services and 
on those introduced by downloading services. 
Table 1 Advanced Digital Innovation Supporting the Resurgence of Live Music 
Artificial intelligence Creates algorithms enabling the creation of customized songs for users and helps artists to focus more on being creative. 
Machine learning Enables consumers to draw on past information, leading to increased trust 
among stakeholders. 
Fintech The rise of the blockchain and bitcoin creating new methods of sharing, 
creating and selling music. 
Virtual reality 
Artists can create interactive virtual worlds, allowing fans from all over the 
world to share experiences and open up new worlds and also enabling 
disabled (financially and physically) people to enjoy live music. 
Big data analysis 
 
Provides sources for real-time personalization by compiling wide-ranging 
personal information (e.g., purchasing history, listening habits, physical and 
mental conditions). 
Social media Exploring new distribution channels (e.g., Facebook, Twitter, You Tube) 
 
Furthermore, the impacts of the changing consumer preferences should not be 
overlooked (Fly, 2016). The general trend in the shift of people’s preferences from 
economic functionality to supra-functionality beyond economic value (encompassing 
social, cultural, aspirational, tribal and emotional values, which are more personalized 
and people are more active) (Watanabe et al., 2015a). This may further accelerate our 
higher dependency on live music while maintaining streaming as a (temporal) 
complement of this radical shift, because of its comparative advantages of 
discoverability, accessibility and portability. In addition, in many industries a 
transformational shift is taking place from value creation to value co-creation, which is 
fundamentally changing the relationship between consumers and producers (Choi et al., 
2013).  
Thus, streaming, accompanied by live music sales, may actually be the driving force 
behind the survival and new growth of the music industry (Fly, 2016). This led us to our 
hypothesis that the notable resurgence in live music can largely be attributed to its 
assimilation of digital innovations incorporated in digital music and this assimilation 
has been enabled by the co-evolution between streaming and live music industries.  
This paper attempts to demonstrate this hypothesis.  
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To date, a number of studies have analyzed the music industry and provided a warning 
of its possible collapse. Gronow (1983) suspected that recorded music might face this 
crucial situation point due to the general economic recession, the influence of private 
copying, and competition from other media. In addition, this situation was also due to 
the industry reaching its saturation level.  
The boom of the music market due to the CD emerged in the beginning of 1980s, the 
subsequent sharp rise in sales and revenue figures masked the fundamental problems of 
the music industry. After the availability of music tracks online over the internet, the CD 
became obsolete and revenues of the music industry sharply declined.  
Tschmuck (2010) pointed out that the organizational inertia of the established music 
industry is the fundamental source of its decline. In addition, the overall market for 
recorded music has become a market for long-play formats, which reflects a business 
strategy that has been pursued mainly by the major record companies since the late 
1960s. Stafford (2010) showed that increase in music stealing might led to a vicious 
cycle where the decrease in revenues of the record labels and the decrease in investment 
savings for the development of artists resulted in declining popularity of recorded 
music. 
Confronting this collapse, quite a few reports and articles suggested an expectation of a 
resurgence of music industry initiated by the live music industry. 
Turner (2015) pointed out the following seven trends that were impacting the live music 
business:  
(i) Fans expect a mix of options and more personalized experiences, 
(ii) Hybrid music events bring in bigger audiences and more money, 
(iii) Online ticketing unlocks powerful data and insights like never before, 
(iv) Mobile technology improves the overall attendee experience, 
(v) RFID (Radio frequency identification) technology and smart cards add value, once inside the event, 
(vi) Social media provides hard cash benefits to event organizers, and 
(vii) Live streaming events keep fans connected and engaged digitally. 
 
Explaining this powerful shift, Kirshbaum (2016) pointed out that the music industry 
had been shifting in the following ways: 
(i) Increasing dependency on brands for music strategy development, 
(ii) Continued rise of emerging artists, 
(iii) Continued streaming wars, 
(iv) Highly brand- and technology-centric festival culture, 
(v) Music as a bridge to consumers for fashion brands, and 
(vi) Wearable technology blending with streaming music for new user experiences. 
These trends suggest that live music will transform music into a new music industry. Fly 
(2016) suggested that “It is likely that a combined industry consisting of both streaming 
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and live music will continue to grow in the near future.” He also anticipated that in 
order to take advantage of this trend, the artists would likely find the most success in 
promoting their music through streaming services and by conducting live tours. 
However, all these analyses remain phenomenological observations or conceptual 
analyses, and to our knowledge none of the studies have analyzed the structural 
dynamism that may enable resurgence of the music industry using econometric 
modelling. This co-evolution of the increasing popularity of streaming music and the 
subsequent assimilation of the preceding innovations in digital music, are econometric 
sources of the resurgence of live music. 
In light of the econometric system or “dynamism”, this paper undertook an empirical 
analysis focused on the US, because it leads the global music industry. The dynamism 
analysis was conducted by using the monthly development trajectories of different 
sectors of the US music industry over a period of the last three decades, with a special 
attention given to the era of digital music.  
It was revealed that (i) the co-evolution between streaming and live music has 
functioned well over the last few years, (ii) the live music industry has incorporated a 
self-propagating function by effectively assimilating the innovations previously initiated 
by the digital music, (iii) given the above co-evolution, the recent resurging trend in the 
music industry can be sustained, (iv) the advancement of digital innovations such as 
artificial intelligence, machine learning, fintech, virtual reality, big data, and social 
media has enabled the above co-evolution and led the transformation of live music into 
a “live-concert-streaming music industry” (LCSMI). The LCSMI enables the 
participative creativity of its stakeholders. LCSMI corresponds to the historical demand 
of consumers and also of society. 
As the consumer preferences has been shifting from viewership → physical ownership 
→ digital ownership → access → viewership and access, so the consumers are not 
the passive listeners anymore, they want wide range of choices and are willing to 
actively participate, integrate and co-create value. The emergence of collaborative 
platform such as LCSMI reflects the historical demand of consumers but for the 
successful implementation of such collaborative business environment the importance 
of trust among its stakeholders is crucial. 
In total, this analysis suggests the significance of a trust-based ICT-driven disruptive 
business model (IDBM) with consolidated challenge for social demand (CCSD) for the 
development of cultural industries. 
Section 2 of this paper analyzes the co-evolutionary development of the streaming and 
live music industries. Section 3 demonstrates a self-propagating function incorporating 
by the live music by assimilating its preceding digital innovations initiated by the digital 
music. The transformation of live music into a live-concert-streaming music industry is 
demonstrated in Section 4. Section 5 briefly summarizes noteworthy findings, policy 
suggestions and future research. 
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2. Co-evolutionary Development of the Streaming and Live Music 
Industries 
In order to test the hypothesis developed in the preceding section, the correlational 
dynamism between the increasing popularity of streaming services and the boom of live 
music was analyzed, focusing on the period after the economic recession in September 
2008, also called as the Lehman shock. 
Fig. 5 shows the inducing role of streaming music in increasing the revenues from live 
music from July 2009 to December 2015, a time span we divided into six periods. 
Logarithmic monthly revenues (US$ million) of streaming music (explanatory variable) 
and live music (dependent variable) with one month time-lag for an explanatory 
variable were used for identifying causality. Coefficient dummy variables corresponding 
to the six periods were used (see Appendix 1 on data construction). 
A similar analysis for the inducing role of live music in increasing the revenues from 
streaming music over the same periods was also conducted as demonstrated in Fig. 6. 
Both analyses demonstrate statistically significant results (see the Note below the 
figures). 
Effects and efficiencies of both inducements (inducement of live music revenues by 
streaming music and also of streaming music by live music) in each of the 6 periods are 
tabulated in Table 2. 
When examining the figures and the table, we note the following behavior: 
(i) While live music revenues declined after the economic recession due to the Lehman 
shock in September 2008 (periods D1 and D2), the trend changed to increasing from 
the late 2010 (period D3) as streaming music commenced to induce live music 
revenues. 
(ii) This inducement increased dramatically from the early 2013 (D4).  
(iii) Live music induced by streaming music in turn induced streaming music revenues 
with a one month time lag from the late 2010 onwards. 
(iv) These revenue increases in streaming music induced by live music led to successive 
inducement of revenue increases in live music. 
(v) Thus, the negative or the vicious cycle hanging over the correlation between the 
streaming music and live music industries converted to a co-evolutional 
relationship (mutually inspiring virtuous cycle) from the late 2010.  
(vi) This co-evolution was further activated in the early 2013.  
This co-evolutionary dynamism provides a reasonable explanation for the parallel paths 
of the increasing popularity of streaming services and the conspicuous growth of live 
music from 2010 on and its further acceleration since 2013 as observed in Fig. 3. 
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Fig. 4. Inducing Role of Streaming Music in Increasing Revenues from Live Music 
in the US (Jul. 2009 – Dec. 2015). 
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L: Live music monthly revenue (million US$), S: Streaming music monthly revenues (million US$), 
  Di=１- 6 : Dummy variables.  
   D1: 2009.07 – 2009.12, rest = 0. D2: 2010.01 – 2010.10, rest = 0. D3: 2010.11 – 2013.02, rest = 0. 
   D4: 2013.03 – 2014.03, rest = 0. D5: 2014.04 – 2014.07, rest = 0. D6: 2014.08 – 2015.12, rest = 0.  
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The figures in parenthesis indicate t-statistics: all are significant at the 1% level. 
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Fig. 5. Inducing Role of Live Music in Increasing Revenues from Streaming Music 
in the US (Jul. 2009 – Dec. 2015). 
     (195.91)   (17.22)            (-4.21)           (15.43)            (14.50)            (24.54)           (28.13)          (5.80)      (-12.13) 
2009/07 
2010/01 
2010/11 
2013/03 
2014/04 
2014/08 
2015/12 
adj. R2 0.992  DW 1.04 
(lnS) 
(ln
L)
 
Correlation of Fig. 5 
Note: Regression analyses in Figs. 4 and 5 
M
AN
US
CR
IP
T
 
AC
CE
PT
ED
ACCEPTED MANUSCRIPT
10 
 
Table 2 Elasticity of Co-evolution between the Streaming and Live Music Industry 
in the US (Jul. 2009-Dec. 2015)  
 Elasticity 
Remarks 
Streaming    Live Live    Streaming 
D1 Jul.2009 - Dec.2009  0.172 6.906 
Vicious cycle 
(Both decrease) 
D2 Jan.2010 - Oct.2010  -0.365 -1.844 
Negative cycle 
(Streaming increases,  
live decreases) 
D3 Nov.2010 - Feb.2013  0.121 7.120 
 
Virtuous cycle 
(Both increase) 
 
 
 
Co-evolution 
 
D4 Mar.2013 - Mar.2014 0.837 0.971 
D5 Apr.2014 - Jul.2014 0.161 6.944 
D6 Aug.2014 - Dec.2015 0.167 6.894 
 
Note: Elasticity of streaming (S) to live (L) εLS explains 1% increase in S increases εLS % 
increase in L, and represents the efficiency of S inducement of L. This elasticity 
corresponds to the slope of the Fig. 4. 
 
Table 2 clearly demonstrates there was a conversion from the vicious and negative 
correlation between streaming music and live music into a co-evolutional relationship. 
This relationship emerged in the late 2010 and further accelerated from the early 2013. 
Furthermore, it is suggested that this co-evolution may have enabled the live music 
assimilation of the preceding digital innovations accumulated in streaming music, which 
also assimilated its preceding innovations from downloading music. 
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3. Self-propagating Function Incorporated in Live Music Industry 
This section was inspired by the findings obtained in the preceding section and the 
subsequent postulate that a co-evolutionary relationship between streaming music and 
live music exists, we built our model and tested it. It was further anticipated that this 
relationship might enable live music to assimilate of the preceding digital innovation 
accumulated in the streaming music. This set of innovation also assimilated the 
preceding innovation from downloading music. We expect to see that this assimilation 
would be a driving force for the resurgence of live music. This section analyzed the 
dynamics of this system. 
The dynamics of assimilating the spillover technology can be summarized as follows 
(Watanabe et al., 2001): 
(i) When coming across a flow of spillover technology, cumulative learning plays a 
decisive role. Cumulative learning cultivates the capacity to distinguish this flow by 
assessing and classifying it into should learn, should not learn, and cannot learn 
categories, resulting in certain absorptive capacity to adapt any accepted spillover 
technology to own technology stock, and 
(ii) Through a co-evolutionary exercise of absorption, assimilation capacity can be 
developed to enable it to incorporate the absorbed technology into the whole 
innovation value chain as production, diffusion and utilization. 
Fig. 6 illustrates the concept of assimilation of spillover technology in this dynamism. 
Assimilation capacity can be depicted as equation (1) (Watanabe et al., 2002). 
  
 
 
 
 
Fig. 6. Concept of Assimilation of Spillover Technology. 
 
Assimilation capacity4 
 
In the case when live music assimilates the cumulative stock of the preceding digital 
innovation from streaming music, assimilation capacity and gross assets consisting of 
indigenous assets and assimilated assets can be depicted as equations (2) and (3), 
respectively.                                                             
 
                    (2)                                      (3) 
 
On the basis of this formula, trends in assimilation capacity and gross assets of live music in the 
US over the period of 2006 - 2015 were measured as demonstrated in Figs. 7 and 8. 
                                                   
4
 In the assimilation dynamism described, its capacity is a function of the ratios of volume and growth rate of the 
donor and the host. See the details of its mathematical development in Watanabe et al. (2002). 
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Fig. 7. Trend in Assimilation Capacity of the Live Music Industry in the US (2006-2015)  
- 6 months moving average. 
 
Fig. 8. Trends in Indigenous and Assimilated Assets in the US Live Music Industry5 
(2006-2015). 
 
                                                   
5
 Gross music assets T = Tlive + zTdigital      where   Tlive : Live music assets, zTdigital : Assimilated assets from 
digital music. 
0.40
0.50
0.60
0.70
0.80
0.90
1.00
4.
20
06
8.
20
06
12
.
20
06
4.
20
07
8.
20
07
12
.
20
07
4.
20
08
8.
20
08
12
.
20
08
4.
20
09
8.
20
09
12
.
20
09
4.
20
10
8.
20
10
12
.
20
10
4.
20
11
8.
20
11
12
.
20
11
4.
20
12
8.
20
12
12
.
20
12
4.
20
13
8.
20
13
12
.
20
13
4.
20
14
8.
20
14
12
.
20
14
4.
20
15
8.
20
15
12
.
20
15
Assimilation capacity (z)
2013/6
2010/12
0.50
0.60
0.70
0.80
0.90
12
.
20
09
4.
20
10
8.
20
10
12
.
20
10
4.
20
11
8.
20
11
12
.
20
11
4.
20
12
8.
20
12
12
.
20
12
4.
20
13
8.
20
13
12
.
20
13
4.
20
14
8.
20
14
12
.
20
14
4.
20
15
8.
20
15
12
.
20
15
Assimilation capacity (z)
2013/06
2010/12
0
10
20
30
40
50
60
4.
20
06
8.
20
06
12
.
20
06
4.
20
07
8.
20
07
12
.
20
07
4.
20
08
8.
20
08
12
.
20
08
4.
20
09
8.
20
09
12
.
20
09
4.
20
10
8.
20
10
12
.
20
10
4.
20
11
8.
20
11
12
.
20
11
4.
20
12
8.
20
12
12
.
20
12
4.
20
13
8.
20
13
12
.
20
13
4.
20
14
8.
20
14
12
.
20
14
4.
20
15
8.
20
15
12
.
20
15
z.Tdigital
Tlive
G
ro
ss
 a
ssets
M
AN
US
CR
IP
T
 
AC
CE
PT
ED
ACCEPTED MANUSCRIPT
13 
 
Fig. 7 shows that while the assimilation capacity of live music, representing a general 
case of mature industries, continued to decline particularly after the economic recession 
in 2009, this changed to an upward trend from the late 2010 and dramatically increased 
from the middle of 2013. Both changes correspond to the beginning of the co-evolution 
with streaming music, with a few months’ time-lag, as demonstrated in Fig. 4. 
Supported by the dramatic increase in the assimilation capacity, the share of assimilated 
assets in live music has increased significantly, particularly since 2013, reaching up to 
50% of its indigenous assets in 2015 as demonstrated in Fig. 8.  
This significant assimilation of digital innovation from digital music through the 
co-evolution with streaming music enabled live music to incorporate a self-propagating 
function which enhances the functionality of live music. Enhanced functionality 
prolongs the lifetime of live music, leading to a lower obsolescence rate (see Appendix 
3). This contributes to the increase in its revenues and assets as illustrated in Fig. 9. 
 
 
 
 
 
 
 
 
 
Fig. 9. Scheme for Sustaining the Resurging Trend of Music Industry. 
 
With this dynamism in mind, in the above analysis the obsolescence rate of live music 
decreased to reflect the consequence of a “live-streaming phenomena” that started from 
2010 and its subsequent activation of co-evolution (see Appendix 4). Fig. 10 compares 
the level of assimilation capacity with the obsolescence rate decreasing effect (ORDE) 
does not function.  
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Fig. 10 demonstrates that the 
level of assimilation capacity 
decreases if ORDE does not 
function, thus supporting the 
dynamism illustrated in Fig. 9. 
Fig. 10. Comparison of Assimilation Capacity with and without    
       Reflecting Obsolescence Rate Decreasing Effect (ORDE). 
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Since logistic growth function within a dynamic carrying capacity (LGDCC) exhibits 
self-propagating behavior (Watanabe et al., 2004a, see Appendix 5 on this dynamism), 
LGDCC was utilized to demonstrate that self-propagating function in live music.  
Table 3 compares the LGDCC of the assets of the live music industry over the period of 
January 2004 - December 2015 with the following asset conditions: 
(i) Gross assets with ORDE ( + z ∙  ,  ρ = 9 - 6.5%) 
(ii) Indigenous assets with ORDE ( ,  ρ = 9 - 6.5%) 
(iii) Gross assets without ORDE	( + z ∙  ,  ρ = 10%) where ρ:	rate of obsolescence of assets. 
 
Table 3 Comparison of Self-propagating Function Incorporated in the US Live Music 
Industry (Jan. 2004-Dec. 2015) 
 
 
 
Live music assets condition Nk a b ak bk .  
(i) Gross assets with ORDE 
148.189 
(5.51)  
0.179  
(2.05)  
1.725 
(2.50)  
0.010 
(14.96)  
6.912  
(5.62)  
0.993 
(ii) Indigenous assets with ORDE 
83.247 
(5.75)  
0.136  
(3.23)  
1.137 
(3.66)  
0.009 
(9.97)  
3.748 
 (5.26)  
0.990 
(iii) Gross assets without ORDE 
141.417 
(1.71)*  
0.108  
(4.12)  
5.741 
(1.63)*  
0.009 
(4.54)  
5.992 
(1.61)*  
0.971 
Y: assets of live music; Nk: carrying capacity; t: time; a, b, ak, bk: coefficients. 
The figures in parenthesis indicate t-statistics: all are significant at the 1% level except *: 5% level. 
 
Table 3 shows that (i) gross assets with ORDE are statistically more significant than (ii) 
indigenous assets with ORDE and (iii) gross assets without ORDE. In addition, the 
values of the factors governing dynamic carrying capacity (    ) are 7.39, 4.01 and 
6.53, respectively, which demonstrates that (i) gross assets with ORDE incorporate the 
self-propagating function most significantly.  
Furthermore, by comparing (i) and (ii), it is demonstrated that live music has turned out 
to be incorporating the self-propagating function by assimilating the preceding digital 
innovations accumulated in digital music through the co-evolution with streaming 
music.  
In addition, by comparing (i) and (iii), it is demonstrated that this self-propagation 
process follows the dynamism as illustrated in Fig. 9 and suggests the significance of 
the advanced digital innovations for sustaining and activating the co-evolution between 
live music and streaming music industries, resulting in a sustainable growth of the 
music industry. 
These observations and models support our hypothesis. 
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4. Transformation into a “Live-concert-streaming Music Industry” 
The analyses discussed in the preceding sections demonstrate that the recent noteworthy 
streak in the resurgence of the US music industry can be attributed to the co-evolution 
between the streaming music and live music industries and their assimilation of 
preceding innovations. 
Given this long-awaited resurgence of the music industry in mind, our concerns goes to 
whether the co-evolution is based on a sustainable structure or a transient phenomenon. 
In order to address this concern, this section analyzed the structure governing the future 
trends in the respective music industries and the tasks to be carried out to maintain the 
co-evolution of live music and digital music initiated by streaming music.  
4.1 Structure Governing the Trends in the Music Industry  
Trends in music entering the market, as well as its assets there are normally subject to 
an epidemic function. However, these are sensitive to changes in external circumstances 
such as customer’s preferences and the emergence of competitive businesses and 
innovations in music industry. 
With this peculiar nature, trends in music industry can be depicted by the following 
hybrid logistic growth model6: 
 
                                               (4) 
 
where Y: Music input into the market/its assets; Nx: Upper limit of diffusion (carrying 
capacity); X: P (physical music), D (digital music), L (live music); Di: dummy variables 
corresponding to the change in external circumstances; t: time trend; and aXi, bXi (i = 1, 
2): coefficients. 
 
(1) Trends in Revenues in Music Industry Segments 
By utilizing this model, monthly trends in revenues of physical music, digital music and 
live music over the period of January 1985 – December 2015 were estimated, and the 
fitness of the estimated trends with actual trends was evaluated first. 
The estimated trends are illustrated in Figs. 11–13, and the results of the fitness 
evaluation are summarized in the Note on the Figures, which demonstrates an extremely 
high level of fitness as the value of adj. R2 is higher than 0.95 and 1% significance level 
of t statistics of all coefficients in all cases analyzed. 
With this confirmation of reliability, Figs. 11-13 also illustrate the estimated future 
prospects of the revenues toward 2030 in three industry segments. 
 
 
                                                  
6 HLG model (Watanabe Naveed model). See Appendix 6. 
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1) Physical Music  
 
Fig. 11. Trend and Prospect of the Physical Music Revenues in the US (1985-2030). 
 
2) Digital Music 
 
Fig. 12. Trend and Prospect of the Digital Music Revenues in the US (1985-2030). 
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3) Live Music 
 
Fig. 13. Trend and Prospect of the Live Music Revenues in the US (1985-2030). 
 
Note: Regression analyses for Figs. 11-13 (Jan. 1985 -Dec. 2015). 
  
NX 
D1 D2 
adj. R2 
a1 b1 a2 b2 
Physical 
 1985/1 - 1999/12 2000/1 - 2015/12  
1.705 0.015 1.980 -0.026 0.001 0.983 
(60.89) (15.00) (28.46) (-26.00) (-36.76) 
 
Digital 
 1985/1 - 2007/12 2008/1 - 2015/12  
0.443 0.066 42.08 x 106 0.016 84.775 0.981 
(14.29) (22.00) (21.51) (5.33) (6.97) 
 
Live 
 1985/1 - 2013/3 2013/4 - 2015/12  
0.868 0.007 14.145 0.024 41.123 x 102 0.966 
(7.54) (19.75) (23.32) (5.48) (6.41) 
 NX: Carrying capacity, t: Monthly trend, a1, a2, b1, b2: Coefficients, D1, D2 dummy variables. 
Figures in parenthesis indicate t-statistics: all are significant at the 1% level. 
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(2) Future Prospects of the Music Industry as a Whole 
Based on the preceding analysis of the trends and prospects of the three music industry 
segments, the future prospects of the music industry as a whole were examined next. 
Given that the foregoing structure governing each respective music industry in the US 
continues, Fig. 14 demonstrates the estimate on the US music industry’s future 
prospects towards 2030 by simply summing up the estimates of the future prospects of 
each of the music industries. 
 
 
 
Fig. 14. Trends and Future Prospects of the US Music Industry.  
January 1985- December 2015: Trend, 2016 – 2030: Prospect. 
Fig. 14 demonstrates that the improving trends in live music continuing together with a 
slight increase in digital music, leading to a resurgence of the music industry as a whole 
from its lowest point in the early 2010s. As analyzed earlier, the parallel paths of the 
increasing trends in both live music and digital music can be attributed to the 
co-evolution between streaming music and live music. These findings suggest how to 
sustain this co-evolution, which could be the key strategy for the resurgence of the 
music industry. 
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(3) Sustainability of the Resurging Trends 
While the prospect of a resurgence in Fig. 14 is based on the resurging trends chiefly in 
live music and digital music, streaming music is drawn by their co-evolution. It should 
be noted that the co-existence of two sectors in the same industry does not necessarily 
mean co-evolvement; sometimes it is a case of a substitution of one for the other and 
may result in killing the partner as in the case of downloading and streaming music. 
Although the identification of the dynamism of such reactions of the three music 
industry segments is beyond this analysis, the results of the preceding analyses give us 
some confidence to believe that by activating and sustaining the co-evolution between 
live music and streaming music there will be a way towards the sustainability of the 
resurging trend in the music industry, as illustrated in Fig. 9. 
With this confidence, the last analysis of this paper focuses on possible strategic options 
for activating the above co-evolution.. 
 
4.2 Transformation of Music Industries for Sustainable Co-evolution 
The above analyses suggest that the stakeholders involved in music industry have 
undergone structural changes, which inevitably drive disruptive changes in the business 
model of the industry.  
The relationship between music fans (consumers) and other actors in the music business 
is also changing. Instead of owning CDs or other types of music embedded in physical 
media released by particular artists, fans now want an access to a widening choice of 
music. The change from ownership to access brings fans closer to the artist and 
transforms the role of commercial actors (or enablers) such as record labels (Erica, 
2016). As the music industry has moved from a product to a service business model, the 
loss of sales does not necessary reflect losing customers (Parry et al., 2012).   
We have sought to move our focus from fans undermining the music industry through 
piracy to fans enhancing and co-creating value in partnership with artists and small 
record labels. Evidence is now emerging that the Internet is enabling some record labels, 
artists and fans to work together to co-create value for mutual benefits (Choi et al., 
2013). These participants work in the concert production through co-creation, 
interaction  and  participation  in  all  phases  of  the  production. By 
harnessing  innovative  technology, the participants can engage in co-creating 
memorable live concert experiences (Erika, 2016), and advancement of the Internet 
further promotes such participative creativity (Choi et al., 2013). 
Live shows, which are something fans cannot fully experience online, have become 
increasingly valuable for both fans and artists, the market concert tours being the 
primary source of revenue for most artists. 
While these dynamics have created a renaissance of live music, the value chain is 
incredibly complex, with multiple stakeholders taking their share (e.g., ticketing, 
secondary ticketing, venues, booking agents, promoters, tax and expenses). The share of 
the revenue that artists make from live music has declined every year since 2000. The 
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ICT-driven disruptive business model (IDBM) is needed to transform that complex 
chain into a new more straightforward productive chain. 
Under these circumstances, the only thing record labels, artists, music publishers and 
consumers can do is embrace the new technologies and allow the digital age to work to 
the advantage of everyone, with the hope that the wonderful art which we call music 
will keep its integrity for all of eternity (Stafford, 2010). Technological tools are becoming 
increasingly sophisticated, and the collaborative cultural landscape continues to evolve 
(Freeman, 2010). 
Thus, new business opportunities, particularly in the areas of digital distribution and 
live entertainment, will likely take the center stage as the progression of the Internet 
continues (El Gamal, 2012). The ICT-driven disruptive business model (IDBM) 
consolidating the advantage of digital music into live music has raised all stakeholders’ 
expectations. This supports the significance of co-evolution between streaming music 
and live music as demonstrated in the preceding analysis and suggests a leading role for 
the ICT-driven “live-concert-streaming music industry” (LCSMI) as the savior of the 
music industry. 
Based on the review above, Fig. 15 illustrates the direction of the music industry 
towards a sustainable resurgence. This corresponds to the way of constructing a 
trust-based IDBM (ICT-driven disruptive business model) with CCSD (consolidated 
challenge for social demand) as has been demonstrated in the new stream of sharing 
economy like that initiated by Uber’s ride-sharing revolution (Watanabe et al., 2017a).  
Fig. 15 highlights the specific features of “live-concert-streaming music industry” 
(LCSMI) that correspond to the following historical demand through co-evolution 
between the streaming and live music industries: 
(i) Historical change in consumers propensity to music from viewership → physical 
ownership → digital ownership → access → viewership and access, 
(ii) Shift in consumers preferences from passive listeners or viewers to access to 
widening choice of music, participation, integration, co-creation, and participative 
creativity,  
(iii) Emergence of the collaborative cultural landscape, 
(iv) Collaboration of live entertainment and digital distribution, and 
(v) Long-lasting desire of consumers as well as organizers to transform live music’s 
complex chain with multiple stakeholders into plain productive chain. 
Advanced digital innovation, such as social media, big data, virtual reality, fintech, 
machine learning and artificial intelligence, has enabled the sustainability and activation 
of this co-evolution.  
It should be noted that this co-evolution can be attributed to increasing trust among 
stakeholders supported by the overdrawing of the past information (Luhmann, 1979) 
and also by implementing the emerging technologies such as blockchain. 
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Stakeholders’ role 
 Company Employee (Artist) User (Consumer) Government 
Live 
concert 
 
Concert promoter: the 
individuals or companies 
responsible for organizing a 
live concert tour or special event 
performance. e.g., Live Nation & 
Ticketmaster. 
Tour artist: The tour promoter signs 
an employment or live performance 
contract with particular artists to 
perform in live concerts. 
Fans/attendee: The individual 
who attend the live concert or 
performance. 
Event promotion, 
licensing, noise 
restrictions, 
security 
requirements.  
Physical 
Record label: It coordinates the 
production, manufacturing, 
distribution, marketing, promotion 
and enforcement of copyrights for 
sound recordings and music videos. 
Recording artist: A singer, musician 
who records music, or who fills in 
missing musical parts on a song.  
A pop music star or a rapper who has a 
contract with a record label is an 
example of a recording artist. 
Physical music consumer:  
Buy physical music goods 
(LPs, Cassettes, CDs etc.) 
for ownership rather than for 
resale or use in the production 
 and manufacturing? 
Fighting piracy and 
copyright 
infringements 
 
Digital 
Digital music provider: The 
companies who provide digital 
music downloading and streaming 
services such as iTunes, Amazon, 
Spotify, youTube. 
Artist: It includes recording and 
independent artists, whose music is 
available for downloading and 
streaming through digital music 
provider companies or directly. 
Digital music Consumer: 
Who download digital music or 
listen through online streaming 
services. 
Lobbying to change 
laws against illegal 
file sharing (P2P), 
downloading and 
free usage. 
Live 
concert 
streaming 
Live streaming concert provider: 
the services that offer the live 
streaming of the concerts as an 
alternative to be physically present 
in the concerts.  
Artist: By live concert streaming 
services the artists’ live concerts can 
engage viewers from remote locations. 
The technologies such as virtual 
reality provide lot of opportunities. 
Virtual participant: The 
consumers who are unable to 
attend live concerts physically 
and they choose to participate 
virtually through live concert 
streaming services.  
Encourage fans 
enhancing and 
co-creating value.  
 
Fig. 15. Concept of IDBM with CCSD in the Music Industry  
– Live-Concert-Streaming Music Industry (LCSMI). 
zz  
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and free usage 
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Complex multiple stakeholders, 
Ticketing, secondary ticketing venues, booking agents,  
promoters, taxation and expenditures 
Resurgence  
of live music Potential 
resurgence of the 
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This direction corresponds to a new stream of innovation: spinning off from traditional to new 
co-evolution of the advancement of ICT with un-captured GDP dependency and shift to what is 
called “supra-functionality beyond economic value”, has been demonstrated in the digital 
economy such as in Uber’s ridesharing revolution and the digitally-rich innovative learning 
environments (Watanabe et al., 2015b, 2016a, 2016b, 2017a, 2017b) are illustrated in Fig. 16. 
Fig. 16. Music Industry in the Spinoff Dynamism. 
This new stream of innovation impulses the resurgence of the music industry in a 
self-propagating way as illustrated in Fig. 17, which in turn demonstrates a testbed for a 
resurgence strategy for cultural industries. 
 
Fig. 17. Digital Innovation Supportive to Sustainability of Music Industry Resurgence.  
Live-concert-streaming 
2016 
2014 
 
2010 
2005 
2000 
 
Artificial intelligence  
 
Creation of algorithms enabling the creation of 
customized songs for users and helping artists to focus 
more on being creative. 
Machine learning 
Enabling consumers to draw on past information, 
leading to increasing trust among stakeholders. 
Fintech The rise of the blockchain and bitcoin creating new 
methods of sharing, creating and selling music. 
Virtual reality  
Interactive virtual worlds created by artists to allow 
fans from all over the world to share experiences and 
open up new worlds, enabling also disabled (financially 
and physically) people to enjoy live music. 
Big data analysis 
 
Providing sources for real-time personalization by 
compiling wide-ranging personal information (e.g., 
purchasing history, listening habits, physical and 
mental conditions). 
Social media Used for exploring new distribution channels (e.g., Facebook, Twitter, You Tube) 
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Virtual reality 
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Social media 
2016 
2014 
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5. Conclusion 
This analysis shows that the recent resurgence of live music in parallel with the 
increasing popularity of streaming services could effectively save the music industry. 
The industry which is on the brink of an impending collapse due to diminishing 
revenues as a consequence of digitization. We pursued our analysis based on the 
possibility that the live music has effectively assimilated digital innovation from digital 
music through its co-evolution with streaming music.  
An empirical analysis of monthly trends in the US music industry by sectors over the 
last three decades were conducted and revealed: 
(i) A co-evolution between the streaming and live music industries has functioned well 
over the last few years,  
(ii) The live music industry has incorporated a self-propagating function by 
assimilating its preceding innovations initiated by digital music,  
(iii) Given the co-evolution between the streaming and live music industries, the recent 
resurging trend in the music industry can be sustained, 
(iv) The advancement of digital innovation such as artificial intelligence, machine 
learning, fintech, virtual reality, and big data has enabled the sustainability and 
activation of this co-evolution while leading the live music industry to transform 
into a “live-concert-streaming music industry” (LCSMI) that enables participative 
creativity for all stakeholders, 
(v) LCSMI corresponds to the historical demand of consumers as a) the consumers’ 
propensity has shifted from viewership to physical ownership, digital ownership, 
access to viewership and access, b) consumers’ preferences has shifted from passive 
listening or viewing to access to widening choice, participation, integration, 
co-creation, and participative creativity, c) emergence of collaborative cultural 
landscape, d) collaboration of live entertainment and digital distribution, and e) 
transformation of the complex chain of live music with multiple stakeholders into a 
more straightforward productive chain.  
(vi) In this collaborative cultural environment the importance of trust among 
participating stakeholders (e.g. artists, music providers, ticket sellers, consumers 
etc.) has become even more crucial. The importance of trust together with the 
above points in turn suggest the significance of a trust-based ICT-driven disruptive 
business model (IDBM) with consolidated challenge for social demand (CCSD) for 
the successful development of our cultural industries 
These findings give rise to the following insights about sustainable growth of the music 
industry:  
(i) Establishment of a platform where streamed music services would participate with 
live music so as to construct a co-evolutionary relationship between them, 
(ii) Participative creativity of stakeholders should be nourished,  
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(iii) Experiences of the preceding trust-based IDBM with CCSD initiatives in the 
sharing economy such as Uber’s ridesharing revolution provide lots of learning 
opportunities, 
(iv) The digitization of music and co-evolution of streaming and live music is very 
crucial and important step but it also needs an additional layer of trust to function 
successfully in a very collaborative environment. The implementation of emerging 
technologies e.g. blockchain distributed ledger might be helpful to further increase 
the transparency and visibility, building trusted relationships among the 
stakeholders of value chain. 
(v) Active introduction of advanced digital innovations should be initiated by 
providing a testbed for the advancement of such innovations, and 
(vi) Next generation of “live-concert-streaming music industry” (LCSMI) should be 
envisioned. 
 
This paper explored a possible blueprint for the future of the music industry and 
provided a prototype of a dynamic system called the trust-based IDBM with CCSD for 
the further development of cultural industries. The historical demand for these systems 
can be applied not only to the music industry but also to other broader cultural 
industries, and lessons from the music industry can provide helpful guidelines. 
Further research should focus on in-depth analysis of country-specific institutional 
systems accelerating the co-evolution between live music and streaming music 
industries. Further analysis of the optimal introduction of advanced digital innovations 
should be undertaken. For that, a wider empirical analysis covering more countries 
should be considered.  
Given that the economic implications of this analysis are generally applicable to other 
similar industries as well, the analyses for the resurgence strategies for industries facing 
collapse such as print media industries could be helpful in understanding these 
dynamics and planning for the future. 
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Appendix 1 Data Construction 
Revenues from the music industries (≈	net shipments estimated by monetary value)7 
can be considered as music input (live and recorded music, respectively) into the market 
while cumulative stock of the revenues can be considered as music assets in the market 
(Meade et al., 2006, Modis, 2007). 
Therefore, the monthly trends in revenues and their cumulative stocks of live and 
recorded (physical and digital) music industries in the US over the period 1950-20158 
were constructed as follows: 
(1) Data collection 
Annual revenue statistics available in current US$ (nominal value) over the period 
of 1974-2015 (for live and physical music) and 2007-2015 (for digital music) were 
collected. 
(2) Estimation of missing data for unavailable years 
Missing data for unavailable years (1950-1973 for live and physical music and 
2004-2006 for digital music) was estimated by a forward and backward ensembles 
approach. 
(3) Conversion to fixed prices 
The annual revenues in current US$ were converted to fixed US$ (real value) by 
using the GDP deflator (base year = 2010). 
(4) Disaggregation of annual data to monthly data 
Since the life time of digital music is 12 years (2004-2015), in order to conduct 
significant time series analysis, all annual data were disaggregated to monthly data 
by using the Denton-Cholette temporal disaggregation method (Sax et al., 2013). 
(5) Cumulative stock 
Utilizing the above monthly revenues in fixed prices, cumulative stocks were 
estimated with the following equation. Annual obsolescence rate was estimated as 
10% (0.83% per month)9. The details of the estimation of the obsolescence rate can 
be seen in Appendix 2. 
   Cumulative stock at time t  =  + (1 − ) where  is revenues at time 
t, m (lead time for commercialization ≈ 0), and ρ is the rate of obsolescence of 
music assets (see Appendix 2). See Appendix 4 for estimated cumulative stock. 
 
                                                  
7
 Revenues = Sales + Interest income + Dividend income 
  Shipments (by monetary value) = Sales + Inventories 
  Revenues = Shipments – Inventories + Interest income + Dividend income ≈ Shipments 
 
8
 In order to estimate the initial values for cumulative stock estimate, year 1950 was considered 
reasonable for live and physical music and 2004 for digital music (See Fig. 1). 
9 After the live-streaming phenomena emerged in 2010, the effects of functionality 
increases on the decreasing the rate of obsolescence value were taken into account 
(see Appendices 2 and 3). 
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Appendix 2 Rate of Obsolescence of Music Assets 
 
Innovation becomes obsolete when it loses functionality (Barreca, 1998, Watanabe et al., 
2009, Jennings et al., 2016). Thus, companies’ efforts for sustainable growth correspond 
to the prolongation efforts of functionality development (Watanabe et al., 2009). Here, 
functionality is defined as ability to improve the performance of production processes, 
goods and services by means of innovation (Watanabe et al., 2004b) and corresponds to 
potential capacity before reaching the obsolescent stage (Watanabe et al., 2009). 
Innovation life-cycles can be measured by the period between the emergence and 
obsolescence of a phenomenon by its losing functionality (Barreca, 1998, Jennings et al., 
2016). The average rate of obsolescence of an innovation can be estimated by taking the 
reverse of the length of this period. 
 
Contrary to what applies to technology innovation, the concept of obsolescence of 
music assets is rather complicated. It is subject more strongly to cultural, economic and 
technology values. It varies depending on such institutional factors as the historical era, 
cohort, generation, fashion, handling practice, free music monster and piracy (Bylin, 
2009). However, Peterson (1975) identified the existence of cycles in popular music and 
Cross (2012) demonstrated that these cycles in the US in the latter half of the last 
century can be estimated to last for approximately 10 years: Cycle 1: 1951-1963 
(Rok’n’roll), Cycle 2: 1964-1975 (Beatles), Cycle 3:1976-1989 (Disco storm to classic 
rock), and Cycle 4: 1990-2002 (Rock’s next rebirth).  
 
These cycles correspond to the focus of academic research in musicology, and 
bibliometric analyses on the obsolescence of music literature have provided supportive 
evidence (Diadato et al., 1993). Bhattacharjee et al. (2007) discovered that, while digital 
sharing technologies shorten the survival time of low-ranked albums, they do not hurt 
the survival of top-ranked albums. 
 
With an understanding that popular music accounts for majority of sales in music 
industry, these cycles represent the period between the emergence and obsolescence of 
functionality of music assets measured by cumulative stock of music industry revenues. 
 
By taking the reverse of the above cycles’ length, the foregoing reviews suggest 10% 
p.a. as a reasonable average rate of obsolescence for music assets. In addition, since the 
length of these cycles prolongs as functionality increases (Watanabe et al., 2009, see 
Appendix 3), the live-streaming phenomena that emerged in 2010 led to a decrease in 
the rate of obsolescence. 
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Appendix 3 Functionality, Lifetime and Obsolescence of Innovation 
 
Logistic Growth Function within Dynamic Carrying Capacity (LGDCC) can be 
approximated by the Simple Logistic Growth Function (SLG) as follows: 
  
Fig. A1. Scheme of Functionality, Lifetime and Obsolescence of Innovation. 
 
 
 
Its initial level is described as follows: 
 
 
 
Thus, functionality, lifetime and obsolescence of innovation can be illustrated as 
follows (Watanabe et al., 2009): 
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Fig. A1. The Scheme of Functionality, Lifetime and Obsolescence of Innovation. 
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ORDE 
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ORDE 
1950 10% 10% 
      
1985 10% 10% 
   
2009 9.5%0.5 10% 
2010 9.0% 10% 
2011 8.5% 10% 
2012 8.0% 10% 
2013 7.5% 10% 
2014 7.0% 10% 
2015 6.5% 10% 
Appendix 4 Assets Estimate for the US Live Music Industry (1950-2015) 
Two cases, with or without obsolescence rate decreasing effect (ORDE), from 2010 were estimated. 
 
Fig. A2. Trend in Live Music Assets in the USA - Cumulative Stock of Live Music Revenues.  
Source: Pollstar (Year End Business Analysis Edition, 2015). 
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Appendix 5 Dynamism in Developing Self-propagating Function 
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Appendix 6 Model Construction 
 
Trends in music input into the market as well as its assets in market Y are normally 
subject to a phenomena similar to that demonstrated by an epidemic function as 
depicted in equation (A1). 
 
                            (A1) 
 
where N: upper limit of diffusion (carrying capacity), and a: coefficient governing the 
velocity of diffusion. 
 
This equation is developed to a logistic growth function as depicted in equation (A2)10. 
 
                            (A2) 
 
where b: coefficient identifying the initial state of diffusion. 
 
While Y seeks to attain level N, its velocity would be subject to external circumstances 
such as a change in paradigm, customers’ preferences and emergence of competitive 
businesses and innovation. Therefore, equation (A1) should be rewritten to (A3), 
depending on circumstances 1 and 2. 
 
                                      (A3) 
 
where D1 and D2: dummy variables demonstrating circumstances 1 and 2, respectively. 
 
This is the same as the initial state of diffusion as represented by coefficient b. 
 
Therefore, in case of two circumstances which make music industries react differently, 
each respective music industry follows the following hybrid logistic growth trajectory: 
 
                                     (A4) 
 
 
where X classifies sectors of music industry as P (physical), D (digital) and L (live). 
 
This hybrid logistic growth (HLG) model (Watanabe Naveed model) demonstrates a high 
level of fitness in relation to actual behaviors of music industries reacting to the 
circumstances’ change.  
 
 
                                                  
10 This simple logistic growth function (SLG) can be considered an approximation of a logistic growth 
function within dynamic carrying capacity (LGDCC) under the following conditions (see Appendix 3):  
 
 
 
 
)1(
N
Y
aY
dt
dY
−=
 
tDa
X
tDa
X
X
XX eDbeDb
NY
2211
22111
−− ++
=
 
)1()1( 2211 N
YYDa
N
YYDa
dt
dY
−⋅+−⋅=
 
atbe
NY
−+
=
1
 
1,1)(11
1
1
,1)(,1
1
)()( <<+<<−−<<⋅≤<<
−
⋅<<−<<
−
−−
b
b
a
a
taa
a
a
e
b
b
b
b
b
b
taae kkk
ktaakk
a
a
k
k
taa
a
a
b
b
k
k
k
k
k
therefore, 
M
AN
US
CR
IP
T
 
AC
CE
PT
ED
ACCEPTED MANUSCRIPT
31 
 
Appendix 7 LGDCC Logistic growth Regression Estimation 
 
Fig .A3. LGDCC Logistic growth Regression Estimation 
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Blue print for the survival of the music industry was demonstrated. 
 
Co-evolution between streaming and live music was elucidated. 
 
Live music has incorporated self-propagating function by assimilating digital music assets. 
 
Live-concert-streaming music industry (LCSMI) was recommended for music industry future. 
 
LCSMI corresponds to the historical demand of consumers. 
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